University of Memphis

University of Memphis Digital Commons
Electronic Theses and Dissertations
5-26-2016

Experimental Evaluation of the Screening Tool for Assessment:
Direct Screening Test (STA: DST) in Upper Elementary School-Age
Children
Haley Kristin Hawkins

Follow this and additional works at: https://digitalcommons.memphis.edu/etd

Recommended Citation
Hawkins, Haley Kristin, "Experimental Evaluation of the Screening Tool for Assessment: Direct Screening
Test (STA: DST) in Upper Elementary School-Age Children" (2016). Electronic Theses and Dissertations.
1426.
https://digitalcommons.memphis.edu/etd/1426

This Dissertation is brought to you for free and open access by University of Memphis Digital Commons. It has
been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of
Memphis Digital Commons. For more information, please contact khggerty@memphis.edu.

EXPERIMENTAL EVLAUATION OF THE SCREENING TOOL FOR ASSESSMENT:
DIRECT SCREENING TEST (STA: DST) IN UPPER ELEMENTARY SCHOOL-AGE
CHILDREN
by
Haley K. Hawkins

A Dissertation
Submitted in Partial Fulfillment of the
Requirements for the Degree of
Doctor of Philosophy

Major: Psychology

The University of Memphis
August 2016

i

Abstract
Hawkins, Haley Kristin. Ph. D. The University of Memphis. August 2016, Experimental
Evaluation of the Screening Tool for Assessment: Direct Screening Test (STA: DST) in Upper
Elementary School-Age Children. Major Professor: Randy G. Floyd, Ph. D
Effective screenings should be conducted prior to assessing children with intelligence and
achievement tests to find methods to identify and prevent or minimize construct-irrelevant
influences on test scores. This investigation, targeting school-age children, employed a betweensubjects experimental design with five pairs of conditions (representing each of the Screening
Tool for Assessment: Direct Screening Test (STA: DST) screeners—Vision Screener,
Colorblindness Screener, Fine Motor Screener, Hearing Screener, and Articulation Screener).
Each participant was randomly assigned to either a control condition or an impediment condition
for each screener, and they completed all five screeners in a standard sequence. In the
impediment conditions, the participants completed the STA: DST wearing items that negatively
impacted their ability to complete the tasks in a way that is similar to a child with undiagnosed
sensory, motor, and/or language problems. In the control conditions, the participants completed
the STA: DST with no experimental manipulation (while mirroring the impediment condition as
closely as possible). The STA: DST accurately identified participants in these conditions for the
vision, colorblindness, fine motor, and articulation screeners, but not the hearing screener. Cut
scores that maximally differentiated between those in each condition are offered, and
implications for the use of the STA: DST screeners are discussed.
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Experimental Evaluation of the Screening Tool for Assessment: Direct Screening Test (STA:
DST) in Upper Elementary School-Age Children
Difficulties in vision, color identification, fine motor production, hearing, and articulation
in preschool- and school-age children are apparent in many schools. For example, according to
Prevent Blindness America (1998), vision problems affect 1 out of 20 preschoolers and 1 in 4
school-age children. Moreover, approximately 8% of boys and 0.5% of girls in America have
colorblindness (U.S. National Library of Medicine, 2015), and up to 6% of school-age children
have fine motor disorders (Bly, 2003). Additionally, according to Tennessee School Health
Screenings Guidelines (2008), it is estimated that about 3 to 9% of students will fail a hearing
screening and warrant a hearing referral each year. Lastly, by first grade, roughly 5% of children
have noticeable speech disorders. The prevalence estimates range from 2% among 8-year-old
children to 24.6% among 5-year-old children (Law, Boyle, Harris, Harkness, & Nye, 2000;
Shriberg, Tomblin, & McSweeny, 1999).
School-Wide Screenings
Because many children enter school with undiagnosed sensory, motor, and/or language
problems, to help identify the problems and highlight how they could impede accurate
assessments, comprehensive screenings may be conducted. However, there are no national
guidelines mandating screenings to be conducted in public schools. Instead, each state is
allowed to develop state-wide guidelines for their school health screenings. As such, many states
have similar guidelines. For example, according to the Tennessee School Health Screening
Guidelines (2008), each school system in the state of Tennessee is required to conduct systemwide grade level screenings. Specifically, students in all classrooms in specified grade levels
must be screened. Additionally, students who are new to the school system and those suspected
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of having a problem by their teachers are also screened. School systems utilize school personnel,
volunteers, or agencies to conduct their system-wide screening.
For vision screenings, upon registration in a public school in Tennessee, all students in
preschool, kindergarten, second grade, fourth grade, and eighth grade receive a vision screening
once per year. High school vision screenings are optional. Additionally, if a preschool student
has already been screened prior to school entry, the data from their permanent record can be
used. At any point, a student can be referred for screening per local school district protocol
(Tennessee School Health Screenings Guidelines, 2008). Minimum procedures for vision
screening include distance and near vision acuity. Criteria for passing is as follows: acuity of
20/40 or less in either eye for distance or near vision for children in kindergarten through third
grade or acuity of 20/30 or less in either eye for distance or near vision for children fourth
through twelfth grade. Muscle balance, visual field, depth perception, and color perception may
also be included (Tennessee School Health Screenings Guidelines, 2008).
For hearing screenings, according to Tennessee School Health Screenings Guidelines
(2008), beginning in preschool and ending in eighth grade, all students receive a hearing
screening once per year every two years. The objective of the hearing screening program is to
identify students with possible hearing deficits at the earliest possible stage in order to refer for
diagnosis and treatment, if required. It is important to detect even mild hearing loss in order to
treat the problem or compensate for the loss when possible because it is estimated that one-third
of children with minimal or unilateral hearing loss fail a grade. In Tennessee schools, the
screening is failed if the student does not respond to tones at 1,000, 2,000, and 4,000 Hz, in each
ear, at 20 decibels.
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Similar to vision and hearing screenings, there are no federal guidelines requiring a color
blindness screening, fine motor screening, or articulation screening; however, guidelines vary
from state to state. For example, according to the National Association of State Boards of
Education (2011), Louisiana is the only state that requires a color identification screening, but no
states require a fine motor screening. Only Rhode Island and West Virginia require a speech and
language screening prior to enrollment in elementary school. Overall, for many states, the only
way in which a child will be screened for a problem with color blindness, fine motor problems,
or articulation problems is if they are referred by their teacher or other individual with whom the
child has contact.
School-wide screenings are not without their own problems. For example, there are
currently no screening procedures for fine motor problems in widespread use. A lack of trusted
screening measures for fine motor problems is problematic because there is a high prevalence of
fine motor disorders seen in schools. This high prevalence may occur because fine motor
problems can go unnoticed until the early years of elementary school (McHale & Cermak, 1992).
Without a well-developed screener, fine motor disorders may be present for an extended period
of time. Additionally, the screening processes can be time consuming, and due to this factor,
school-wide screenings are typically completed only once per year (and often at the beginning of
a school year). Moreover, clinics and hospitals providing assessments for their patients often do
not have access to this information nor do they frequently have the staff to devote to complete
these screenings.
Potential Confounds Associated with Testing
Because of problems such as those listed previously, scores from an achievement or
intelligence test may be undermined. For example, a vision problem could cause difficulty
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reading actual words and phonetically regular nonsense words on an achievement test. Vision
problems could also cause difficulties discriminating between subtle differences in visual
patterns (Whittaker & Lovie-Kitchin, 1993). On many tests, color is used to identify objects
within pictures or words within paragraphs (Ennesser & Medioni, 1995). Any difficulty in
identifying or differentiating colors could cause difficulty discriminating objects or words on test
stimuli. A fine motor problem may hinder writing quickly and legibly on achievement tests as
well as the rapid reproducing of symbols and marking of responses (Bushnell & Boudreau,
1993). Hearing problems could cause difficulties with auditory discrimination (i.e., the ability to
distinguish the difference in similar sounding words; Fischer & Hartnegg, 2004) and auditory
blending (i.e., the process of blending individual sounds to make a word; Cowan & Moran,
1997). Articulation problems could cause difficulty in testing, as well. For example, when a
child is required to read pseudowords, which are strings of letters that resemble real words but do
not actually exist in the language (Glaze, 1928), children may be unduly penalized if they are
unable to pronounce the psuedowords correctly despite knowing the sounds that all of the letters
in these pseudowords make. Therefore, screening for these problems is important to ensure that
the intelligence or achievement test is accurately measuring the targeted ability or achievement
skill of interest and not a confounding variable. This accuracy in measurement is central to the
concept of construct validity (American Educational Research Association [AERA], American
Psychological Association [APA], & National Council on Measurement in Education [NCME],
2014).
If a psychological test lacks construct validity, its results will be difficult for a school
examiner to interpret with confidence. According to Bracken (2000), “An assumption made
about the psychoeducational assessment process is that examiners have made every effort to
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eliminate all identifiable construct-irrelevant influences on the child or adolescent’s performance
and the resultant test scores” (p. 33). Thus, assessment should be limited to only constructrelevant attributes (e.g., intelligence), and the influence of construct-irrelevant sources of
variation (e.g., fatigue, lack of cooperation, emotional liability) should be limited. By limiting
the influence of construct-irrelevant sources of variation, examiners can be more certain about
the validity of the assessment results and important decisions regarding a student’s future
educational plans, possible treatments, or medications can be made with confidence. The validity
of the assessment results can only be assured when all construct-irrelevant sources of variation
have been controlled or removed (Bracken, 2000). Of course, all physical and psychological tests
are affected by random influences, which are impossible to completely remove, but irrelevant
systematic influences that have been inadvertently included in the measure should be identified
and eliminated.
To rule out these potential construct-irrelevant confounds on test scores, trained
specialists in public schools typically screen every child for vision, hearing, and other problems
using appropriate screening measures as described previously. To simplify this process and
promote screening for such problems outside of school and medical settings, Kranzler and Floyd
(2013) offered both (a) checklists addressing these potential confounds that can be completed by
parents, teachers, or both before a comprehensive assessment and also (b) direct screening tools
that can be employed before testing (American Speech-Language-Hearing Association, n.d.;
Center for Disease Control, n.d.; Colour Blind Awareness, n.d.; Gordon-Brannan, 1994;
Mathers, Keyes, & Wright, 2010; Suttle, 2001; Teller, McDonald, Preston, Sebris, & Dobson,
2008). These instruments have been collected to form one pre-assessment tool to be used prior to
testing: the Screening Tool for Assessment: Direct Screening Test (STA: DST; Kranzler &
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Floyd, 2013). In particular, the STA: DST can be used by assessment professionals to directly
screen for these potential confounds without having to wait on another professional to provide
the results of a sometimes lengthy screening.
In order to address this need, the current study provides the first test of the STA: DST
using an experimental method designed to replicate sensory, motor, and/or language
impediments in children. After a thorough review of the literature, no reliability or validity
evidence from a study using experimental methodology was found for screeners of visual acuity,
colorblindness, fine motor skills, hearing acuity, and articulation.

Moreover, the only study to

have examined elements of the STA: DST was the author’s master’s thesis (Hawkins & Floyd,
2014; Hawkins, Farmer, & Floyd, 2014). This thesis project, entitled “Development and
Evaluation of Screening Tool for Assessment (STA): A Pre-Assessment Measure for Vision,
Hearing, and Articulation Difficulties of Preschool Students in a Head Start Setting” investigated
reliability, validity, and diagnostic accuracy of a version of the STA Vision Screener including
images versus letters, the STA Hearing Screener, and the STA Articulation Screener. Results of
this study showed there were many items on the STA screeners that many preschool children
without impairments could not answer correctly. Analyses were completed in a series to reduce
the items from the screeners to produce more reliable and valid scores, and then the diagnostic
accuracy of the STA screeners was evaluated (when compared to established screeners used by
Head Start programs). The results revealed that the STA forms (even when modified) did not
meet established standards with any accuracy. Due to the many concerns regarding the age of
the participants and methodology of the study, the current study aims to target an older
population with a different methodology to further study the validity of the STA: DST in
identifying vision, colorblindness, fine motor, hearing, and articulation problems.
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Purpose of the Study
The current study evaluated the validity of the STA Vision Screener, the STA Color
Blind Screener, the STA Fine Motor Screener, the STA Hearing Screener, and the STA
Articulation Screener. The validity of the STA: DST was evaluated by randomly assigning upper
elementary participants to experimental or control conditions to demonstrate that the STA: DST
screenings correctly identify problems in vision, colorblindness, fine motor abilities, hearing, and
articulation. This experimental methodology was necessary because of the low base rates of
these impairments in the general population of students in elementary school. Further, most
children in elementary schools have most likely already experienced corrective action to improve
or remedy their deficits. For example, children who have been identified as having vision
problems may have been prescribed glasses or children who have been identified as having
hearing problems may have been given hearing aids or a cochlear implant. Thus, seeking out
elementary-age children who have impairments in these areas but who have not previously been
identified was impractical for a study targeting relatively equal numbers of children with and
without such impairments.
School-age children were targeted because, as stated previously, many states require that
children in certain grades be screened in order to identify students potentially at academic risk
due to health concerns. Additionally, in order for the experimental design employed in this study
to be successful, it must be assumed that virtually all those completing the STA: DST screeners
should be able to pass all their items (with correction or without). Elementary-school-age
children in the third, fourth, and fifth grades are fully expected to do so (cf. Hawkins & Floyd,
2014 and Hawkins et al., 2014 that employed preschool-age children). Furthermore, children in
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this age group were targeted based upon the belief that they would be able to better follow
written directions, a necessary component of this study, than younger children.
Method
Participants
As part of the consent packet that was sent home with the potential participants in the
third, fourth, and fifth grades, parents or guardians completed a demographics form (see
Appendix E) where they were asked if their child had been diagnosed with colorblindness, fine
motor difficulties, or an articulation disorder. A total of 5 parents or guardians reported that their
children were diagnosed with these conditions, and the children were excluded from the study.
The remaining participants included 78 children in the third, fourth, and fifth grades attending a
university-affiliated public school in the Mid-South. At the time of recruitment, 197 students
were enrolled in these grades. Based on an a priori power analysis for an estimated effect size of
0.50—a medium to large effect size (Faul, Erdfelder, Lang, & Buchner, 2007)—and α = .05, a
sample size of 80 participants was targeted.
The participants were 8 to 11 years (M = 10.16 years, SD = 0.95 years). There were 32
(41.0%) boys, and 46 (59.0%) girls. In terms of race/ethnicity, 17.9% were Black/African
American, 65.4% were White/Caucasian, 6.4% were Asian, 9.0% were Biracial, and 1.3% were
reported as Other. These participants represent approximately 39.6% of children enrolled in the
third, fourth, and fifth grades at this school.
Measures
Screening Tool for Assessment. As part of this study, children completed all
components of the STA: DST (Kranzler & Floyd, 2013), including items targeting visual acuity,
color identification, fine motor errors, hearing acuity, and articulation errors, in standard order.
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Vision screening. The STA: DST Vision Screener (see Appendix A and Appendix B)
includes items targeting visual acuity. This screener is designed to assess whether or not a
student’s vision is adequate to read test stimuli included on intelligence and achievement tests.
Students are asked to name letters printed in four rows on a page. The letters printed on the top
row are large (i.e., 10 mm) and distinct enough for every student to see, and corrective feedback
can be used to train low-functioning students if they cannot identify these letters. This section of
the screener is essentially a practice trial. After the completion of this trial, students name letters
in the three rows below the top row. Each row (from top to bottom) decreases in size—from 10
mm, to 3 mm, to 2 mm, to 1 mm. Each correctly named letter in the bottom three rows is worth
one point. Scores range from 0 to 36.
Colorblindness screening. The STA: DST Colorblindness Screener (see Appendix A and
Appendix B) includes items targeting color identification. This screener is designed to assess
whether or not a student is able to detect colors appropriately for the purpose of standardized
testing. Students are asked to identify the colors of six squares presented in a row: black, blue,
red, green, yellow, and purple. Each correctly identified color is worth one point. Scores range
from 0 to 6.
Fine motor screening. The STA: DST Fine Motor Screener (see Appendix A and
Appendix B) targets fine motor skills. This screener is designed to assess whether or not a
student’s ability to control a pencil is adequate for the creation of shapes and letters necessary
during testing. Students are asked to trace a horizontal line, a star, and a circle. A score is
determined by the participant’s adherence to the dotted line. For example, the line is divided into
25 smaller sections, or segments. Each segment that is marked by the examinee will be scored as
1 point, and any segment that is not marked is scored as zero. Scores for the line range from 0 to
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25. For the star, there are 86 segments; therefore, scores range from 0 to 86. For the circle, there
are 65 segments; therefore, scores range from 0 to 65. Thus, the total score for the tracing
section ranges from 0 to 176. The inter-scorer reliability (assessed by having the lead researcher
of this study and a second-year educational specialist student in school psychology
independently score protocols) was 1.0 based on dual scoring of 20.5% (n = 16) protocols.
Additionally, examiners used digital timers to measure the amount of time it took (in seconds) to
complete each item following instructions. The total time to completion for each item was
recorded.
Hearing acuity. The STA: DST Hearing Screener (see Appendix A and Appendix B) is
designed to assess whether or not a student will be able to hear well enough to complete auditory
items or oral directions on a test. The Hearing Screener items are presented in a “listening
game” format that requires students to listen to brief commands given by the examiner and to
subsequently point to parts of the body on a cartoon picture of a boy (Howard, 1992; see
Appendix A and Appendix B). During practice trials (Part A), seven commands are issued in a
slightly louder voice than typical to establish a baseline understanding of where to point. During
test trials (Part B), the same commands (in a random order) are repeated in a whisper.
Throughout this part of the screening, examiners present the commands within approximately 30
decibels as registered by a sound-level meter. Each item is worth one point. Scores range from 0
to 7.
Articulation errors. The STA: DST Articulation Screener (see Appendix A and
Appendix B) is designed to assess whether or not a student has articulation errors that may
interfere with his or her ability to perform on spoken portions of testing. For this screening,
examiners orally present words at a normal volume (and with no obstruction of their mouths),
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and students are asked to repeat the words orally (see Appendix A). These 15 words include 23
targeted phonemes presented in the initial, medial, and final positions (Shriberg, 1993). For
example, the first word is “Lizard,” so “l” is presented in the initial location, and “z” will be
presented in the medial (or middle) location. The examiner notes when the student correctly or
incorrectly produces the appropriate sounds within those words. Each correctly repeated
phoneme is worth one point. Scores range from 0 to 23.
Design
This study employed a between-subjects experimental design with five pairs of
conditions for each STA: DST screener (Vision Screener, Colorblindness Screener, Fine Motor
Screener, Hearing Screener, and Articulation Screener). The independent variable for each task
had two levels. One level was the experimental (i.e., “impediment”) condition and the other was
the control condition. Specifically, in the impediment conditions, the participants completed the
STA: DST screeners wearing items (e.g., glasses or headphones) that negatively impacted their
ability to complete the STA: DST screeners in a way that is similar to a student with
undiagnosed sensory, motor, and/or language problems. In the control conditions, the
participants completed the STA: DST screeners with no experimental manipulation (while
mirroring the impediment condition as closely as possible). The participants completed all five
screeners in a standard sequence. The dependent variable was the raw scores produced on each
of the screeners. These raw scores were continuous.
Based on the order in which consent forms were received, participants were assigned to
one of two blocks of sequences of conditions. For both blocks, the assignment of the impediment
or control conditions was alternated across the tasks. For example, the first block followed the
following sequence: vision screener, impediment condition; colorblindness screener, control
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condition; fine motor screener, impediment condition; hearing screener, control condition; and
articulation screener, impediment condition. The second block followed the following sequence:
vision screener, control condition; colorblindness screener, impediment condition; fine motor
screener, control condition; hearing screener, impediment condition; and articulation screener,
control condition. This random assignment via two-condition blocks ensured that there was an
equal amount of control and impediment conditions while also making sure that the conditions
were randomized.
Procedures
Recruitment and consent. The lead researcher recruited participants by sending consent
packets home (through students) to parents at the university-affiliated public school. The consent
packets included a letter of invitation (see Appendix C), informed consent documents (see
Appendix D), and a demographics form (see Appendix E). Once consent was obtained from the
parent, the researcher coordinated with the participant’s teachers to complete testing during
school hours.
Examiners. The STA: DST was administered by six examiners. Three examiners were
women, and three examiners were men. Four examiners were White, one examiner was Black,
and one examiner was of Indian descent. All examiners were advanced graduate students in
school psychology; five were enrolled in the doctoral program, and one was enrolled in the
educational specialist program. Each examiner passed a background check that is on file at the
University of Memphis. The examiners’ prior training in assessment was measured via an
Examiner Experience Self-Report (see Appendix F). The examiners reported completing 18 to
129 hours of graduate coursework (M = 58.8); completing 300 to 4,100 graduate practicum hours
(M = 1,290); administering 6 to 175 cognitive and achievement tests (M = 51) prior to this study;
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and completing 2 to 65 psychoeducational reports (M = 21.5). Examiners (a) passed at least two
graduate-level assessment courses and a graduate-level practicum and (b) completed a 1-hr
training session reviewing the administration and scoring procedures of the STA: DST and the
sound level meter for the hearing screener. During this training, examiners administered the
STA: DST screeners with all impediment conditions in place to the researcher in a mock session
to ensure accurate administration. The examiners also practiced scoring the responses on the
Direct Screening Response Form. All errors and associated corrective procedures were discussed
with examiners. The examiners were also instructed to keep their voices at 30 decibels for the
whispered section of the hearing screener.
Child assent, testing sessions, and reward. Before a testing session commenced, the
lead researcher obtained assent from children. Once seated with the examiner, the children were
asked to complete the Child Assent Form (see Appendix G) that outlined their ability to choose
to participate or not. One-on-one testing sessions lasted 10 min or less and were completed in
one session by a trained examiner. Testing sessions were completed in an empty hallway in the
interior of the school. To evaluate administration integrity, the lead researcher observed 100% of
the administrations of the STA: DST screeners. Administration integrity was calculated to be
100%. Additionally, the examiners completed a procedural checklist with each administration
(see Appendix I). Procedural integrity was also 100%.
After completing the testing session, the participants completed a form to document
adherence to the procedures associated with each study condition (see Appendix J). Participant
adherence to directions was 100%, meaning that all children reported correctly following all
directions and wore the proper equipment at the appropriate time. The children also received a
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reward (e.g., a pencil or bookmark) for participation in the study. No children discontinued
participation during the study.
As stated previously, the administration integrity, examiner procedural integrity, and
child procedural integrity were all calculated to be 100%. This high calculation may be due to
the lead researcher observing all of the administrations of the STA: DST. By being present for all
administrations, the lead researcher was able to consistently monitor the administration and
procedural integrity for both the examiners and the participants. If an examiner strayed from the
procedure, or a participant began using incorrect equipment at an inappropriate time, the lead
researcher was able to intervene and correct the examiner or participant. Therefore, no errors
were made because the lead researcher corrected any potential errors before they could be
completed.
Experimental and control condition procedures. Each participant was randomly
assigned to one of two blocks of sequences of conditions that presented the control condition or
the impediment condition for each screener. Again, impediment conditions impaired the
participant’s ability to complete the STA: DST screeners in a way that is similar to what a person
with a real-life impairment might experience. Control conditions were completed in the standard
manner (without the impairing element). Before completing this study, all impediment condition
procedures were pilot tested on 12 children ages 8 to 11, as described briefly in Appendix H.
Additionally, the examiners were separated from the participants via a partition (see
Figure 1). Each participant was also provided with instructions (see Appendix K) to denote how
to act during the experiment (e.g., put on glasses, headphones, or complete with no
“impediment”). Additionally, each participant was provided with one of two bags with all of the
equipment needed to complete the experiment. The equipment within the bags was recycled

14

after each participant, meaning the equipment was cleaned or replenished after each use. These
methods and the partition between the examiner and the participant ensured that the child has the
proper tools needed to complete the task according to the condition to which they were assigned,
and the examiner remained blind to condition.

Figure 1. Depiction of experimental setting.
Vision screening. For the vision screener, participants were asked to label letters
presented in written form. In the impediment condition, the participants completed the STA:
DST wearing glasses with a +3.00 power to negatively impact their vision in a way that is
similar to a child with undiagnosed vision problems. In the control condition, the participants
completed the STA: DST wearing glasses of the exact same design with no lenses.
Colorblindness screening. For the color blind screener, participants were asked to label
six colors. In the impediment condition, the participants completed the STA: DST wearing
glasses with blue lenses to negatively impact their ability to detect color in a way that is similar
to a child with undiagnosed colorblindness. Specifically, blue tinted lenses were placed in a set
of eyeglass frames to change the examinee’s perception of the colors presented on the page.
These blue lenses acted like filters in that they absorbed all colors of light except for blue. For
example, the glasses absorbed green light and red light but allowed blue light (and bluecontaining colors such as purple) to pass through into the eye. While wearing blue lenses, objects
15

that normally appeared green or red became harder to see. In the colorblindness control
condition, the participants completed the STA: DST wearing the same eyeglass frames with no
blue lenses.
Fine motor screening. As part of the fine motor screener, participants were asked to trace
a line, a star, and a circle with a pencil. In the impediment condition, the participants completed
the STA: DST using their non-dominant hand (meaning the hand with which they do not
normally write). By using their non-dominant hand, the participants’ fine motor abilities were
anticipated to be negatively impacted in a way that is similar to a child with undiagnosed fine
motor problems. In the control condition, the participants completed the STA: DST with their
dominant hand, meaning that the participants completed the STA: DST with the hand with which
they typically write.
Hearing screening. For the hearing screener, participants were asked to point to parts of
the body on a cartoon picture of a boy in a listening game format where the examiner whispered.
In the impediment condition, the participants completed the STA: DST wearing noise-blocking
headphones (see Figure 2) that negatively impacted their hearing in a way that is similar to a
child with undiagnosed hearing impairment. The headphones were specifically designed to fit
children’s heads, and they attenuate sounds up to 1000 Hz or 352 db. In the control condition, the
participants completed the STA: DST wearing cloth earmuffs designed to warm the ears.
Although the earmuffs are not designed to obstruct sound, it is possible that the earmuffs muffled
sound in the school hallway.
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Figure 2. Noise-blocking headphones.
Articulation screening. As part of the articulation screener, participants were required to
repeat words articulated by the examiner. In the impediment condition, the participants
completed the STA: DST wearing a mouthpiece that negatively impacted their articulation in a
way that is similar to a child with undiagnosed articulation problems. This mouthpiece was
children’s toy vampire teeth (see Figure 3) that made proper articulation of words difficult.
These mouthpieces were sterilized and given to the children in plastic storage bags. If the
children wanted to keep the mouthpieces after the conclusion of the articulation screener, the
children returned them to the plastic storage bag to take home. If not, they discarded them. In
the articulation control condition, the participants completed the STA: DST without the toy teeth.
In this case, there was no way to replicate the impediment condition. However, children who
were not in the impediment condition still received the toy teeth to take home.

Figure 3.Articulation degrading mouthpiece.
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Results
Table 1 presents means, standard deviations, and skewness and kurtosis values for the
STA: DST screeners by condition.
Table 1
Means and Standard Deviations of Scale Scores by Experimental Condition
Condition
Control

Experimental

Mann-Whitney U
Results
U(74) = 37.50*, Z = -7.50

Vision1
M
35.26
14.78
SD
2.87
8.88
Skewness
-5.15
1.36
Kurtosis
28.59
0.53
Colorblindness2
U(73) = 36.00*, Z = -7.63
M
2.56
6.00
SD
1.33
0
Skewness
1.08
Kurtosis
0.74
3
Fine Motor
t(75) = -5.34*
M
130.15
98.54
SD
26.59
25.30
Skewness
-0.03
-0.06
Kurtosis
-1.12
-0.90
4
Fine Motor Total Time
t(76) = -5.37*
M
99.49
130.97
SD
11.43
14.78
Skewness
1.20
.80
Kurtosis
2.40
.55
5
Hearing
t(75) = 1.46
M
3.59
2.98
SD
1.79
1.93
Skewness
0.16
0.17
Kurtosis
-0.22
-0.43
Articulation6
U(75) = 6.00*, Z = -7.54
M
21.59
12.16
SD
1.71
2.82
Skewness
-1.60
-0.21
Kurtosis
2.76
1.22
Note. 1Vision screener values are raw scores with minimum = 0 and maximum = 36, with higher
scores indicating better visual acuity. 2Colorblindness values reported are based on raw scores
with minimum = 0 and maximum = 6, with higher scores indicating better color identification.
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Fine Motor values reported are based on raw scores with minimum = 0 and maximum = 176,
with higher scores indicating better fine motor control. 4Fine Motor total time values are based
on time taken (in seconds) to complete the screener with minimum time = 15 and maximum =
82, with lower time indicating better fine motor control. 5Hearing values reported are based on
raw scores with minimum = 0 and maximum = 7, with higher scores indicating better hearing
acuity. 6Values reported are based on raw scores with minimum = 0 and maximum = 23, with
higher scores indicating better articulation.
* p < .001.
Data Screening
Data (by condition) from the STA: DST screeners were first examined for missing data,
the presence of univariate outliers, normality of the distributions, and homogeneity of variances
(Tabachnick & Fidell, 2013). For vision, the distribution for the control condition was negatively
skewed (-5.15) and highly leptokurtic (28.59). Variations from normality demonstrated in this
condition are expected because examinees without vision impairments should be able to
correctly label most, if not all, of the letters presented in this vision screening. Specifically,
94.4% of participants in this condition correctly labeled all of the letters. The distribution for the
experimental condition was positively skewed (1.36) and slightly leptokurtic (0.53). As
expected, instructions to wear glasses that impacted vision led to scores clustering near the
scale’s floor. In fact, 80.6% of participants in this condition were unable to label half of the
letters presented.
For colorblindness, the distribution for the control condition showed very little variation.
For this age group, it is expected that all children should be able to correctly label the six colors
presented, and all but one participant (97.3% of participants) did so. The distribution for the
experimental condition was positively skewed (1.08) and slightly leptokurtic (0.74). Similar to
vision, the participants were asked to wear glasses that impacted their ability to correctly identify
colors. This manipulation led to many participants incorrectly labeling colors; therefore, the
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scores clustered near the scale’s floor. In fact, 80.6% of participants in this condition incorrectly
labeled 50% or more of the letters presented.
For fine motor, participants were instructed to trace three lines on paper with a pencil.
Lines were dashed for ease of scoring and each dash that was fully marked through was scored
as one point. The distribution for the control condition was relatively normal and platykurtic (1.12). Over 90% of the participants marked through 80% of the segments or more. The
distribution for the experimental condition was relatively normal and slightly platykurtic (-0.90);
however, participants showed greater difficulty completing this task with their non-dominant
hand. For example, 29.7% of participants missed over 50% of the tracing opportunities. The
time taken to complete the fine motor screener was also calculated. The distribution for the
control condition was positively skewed (1.20) and leptokurtic (2.40), and for the experimental
condition, the distribution was relatively normal and slightly leptokurtic (0.55).
For hearing, the distribution for the control condition was normal and slightly platykurtic
(-0.22). Despite the general expectation that all participants in the control condition would be
able to identify all the body parts following the practice trials, only 3 participants (8.10%)
received a perfect score. These results indicate that participants’ performance was impeded in
some way—likely due to background noise in the testing location (see Discussion section). The
distribution for the experimental condition was also normal and slightly platykurtic (-0.43). The
headphones appeared to be effective in decreasing the participants’ ability to hear because 15%
of the participants received a score of zero in this condition and 67.5% of participants identified
three or fewer body parts.
For articulation, the distribution for the control condition was negatively skewed (-1.60)
and leptokurtic (2.76). As expected, scores clustered toward the scale’s ceiling with 41.03% of
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participants receiving a perfect score, and 17.95% of participants missing only one sound. The
distribution for the experimental condition was normal and leptokurtic (1.22); 39.4% of
participants correctly produced 50% or fewer of the sounds.
Levene’s test of homogeneity of variance revealed that the scores for vision,
colorblindness, and articulation did not demonstrate homogeneity of variance across conditions:
for vision, F(1, 74) = 34.65, p < .001; for colorblindness, F(1, 73) = 62.32, p < .001; and for
articulation, F(1, 75) = 5.71, p = .019. Conversely, Levene’s test of homogeneity of variance
revealed that the composite scores for fine motor, fine motor total time, and hearing
demonstrated adequate homogeneity of variance across conditions: for fine motor, F(1, 75) =
0.34, p = .56, for fine motor total time, F(1, 75) = 2.62, p = .11, and for hearing, F(1, 75) =
0.002, p = .97.
Tests of Group Differences
Differences in demographic characteristics based on block assignment. Demographic
information for participants by block assignment is summarized and displayed in Table 2. No
significant relation was found between block assignment and gender,
.09; between block assignment and grade,
assignment and race,

2

2

2

(2, N = 78) = 1.91, p =

(2, N = 78) = 0.61, p = .74; or between block

(5, N = 78) = 3.25, p = .40. There was also no significant difference

between block assignment and age in years, t(78) = 0.09, p = .93. These results indicated that no
confound related to demographic characteristics likely interfered with the effects produced by the
experimental conditions.
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Table 2
Demographic Characteristics of Participants by Block Assignment
2

Block

A
B
Characteristic
(n = 39)
(n = 39)
Gender
1.91
Girl
20 (25.6%)
26 (33.3%)
Boy
19 (24.4%)
13 (16.7%)
Grade
0.61
Third
13 (16.7%)
15 (19.2%)
Fourth
12 (15.4%)
9 (11.5%)
Fifth
14 (17.9%)
15 (19.2%)
Race
3.25
African American
6 (7.7%)
8 (10.3%)
Caucasian
26 (33.3%)
25 (32.1%)
Asian
4 (5.1%)
1 (1.3%)
Biracial
3 (3.8%)
4 (5.1%)
Other
0 (0%)
1 (1.3)
M age in yrs (SD)
t(78)=0.09
10.17 (0.89)
10.15 (1.02)
Note. Frequencies and percentages of participants within block assignments are reported by
gender, grade, and race. Chi-square tests of independence were employed to compare
frequencies of participants categorized by gender, grade, and race. A t-test was employed to
compare mean age in years.
Differences in STA: DST scores based on condition. Based on the results of the data
screening, many of the STA: DST screening form score distributions were highly skewed, and
vision, colorblindness, and articulation lacked homogeneity of variance. Therefore, because the
assumptions of the t-test were not met, nonparametric statistical tests (i.e., Mann-Whitney U),
were completed for vision, colorblindness, and articulation. Conversely, because the
assumptions of the t-test were met, t-tests were completed for fine motor and hearing. An a priori
alpha level of .05 with a Bonferroni correction for familywise error (i.e., alpha = .01) was
employed to determine statistical significance.
As shown in Table 1, in the vision condition, there was a statistically significant
difference between participants who wore glasses that impacted vision (to simulate vision
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problems, in the experimental condition) and participants who wore glasses with no lenses (in
the control condition), U(74) = 37.50, Z = -7.50, p < .001. For colorblindness, there was also a
statistically significant difference between participants who wore glasses that impacted color
identification (to simulate colorblindness, in the experimental condition) and participants who
wore glasses with no lenses (in the control condition), U(73) = 36.00, Z = -7.63, p < .001.
Furthermore, for fine motor, there was a statistically significant difference between participants
who traced shapes with their non-dominant hand (to simulate fine motor problems, in the
experimental condition) and participants who traced shapes with their dominant hand (in the
control condition), t(75) = -5.34, p < .001. There was also a statistically significant difference
between the amount of time taken to complete the fine motor items between participants who
traced shapes with their dominant hand and participants who traced shapes with their nondominant hand, t(76) = -5.37, p < .001. Finally, for articulation, there was a statistically
significant difference between participants who wore plastic teeth that impacted proper
articulation (to simulate articulation problems, in the experimental condition) and participants
who did not wear vampire teeth (in the control condition), U(75) = 6.00, Z = -7.54, p < .001. In
contrast to these findings for the STA:DST screeners, in the hearing condition, there was no
significant difference between participants who wore noise blocking headphones (to simulate
hearing problems, in the experimental condition) and participants who wore earmuffs that did not
block noise (in the control condition), t(75) = 1.46, p = .15.
Diagnostic Accuracy Analysis
A diagnostic accuracy analysis of the STA: DST was employed to determine how well
(and at what score level) the STA: DST screeners discriminated between participants in the
impediment condition versus those in the control condition. The discriminative potential of the
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STA: DST scores can be quantified by the measures of diagnostic accuracy, sensitivity and
specificity. Sensitivity measures the proportion of actual positives that are correctly identified as
such (e.g., a child in the impediment condition failed the STA: DST Articulation Screener).
Specificity measures the proportion of negatives that are correctly identified as such (e.g., a child
in the control condition passed the STA: DST Articulation Screener). Specificity is complement
to the ‘‘false alarm’’ rate (abbreviated as 1-specificity), which represents how often children who
were in the control condition would incorrectly score positive (Youngstrom, 2013).
To examine the diagnostic accuracy of the STA: DST, three analyses were completed.
First, a point-biserial correlation was calculated to see if there was a relation between the STA:
DST screener scores (measured on a continuous scale) and the assignment to conditions
(measured on a dichotomous scale—impediment condition or control condition). Second, a
ROC curve was plotted to analyze the sensitivity and false alarms of the STA: DST scores and to
determine viable cut scores. To examine the diagnostic accuracy of the STA: DST, each screener
score was compared to the frequency of children identified as part of the impediment condition
and those identified as part of the control condition. Thus, the STA: DST was the predictor
variable, and the experimental conditions to which the participants were assigned were the
criterion variables in the diagnostic accuracy analysis. Finally, a back-to-back histogram (a.k.a.,
population pyramid) analysis was performed to compare the frequencies of the STA: DST scores
for the children who were assigned to the control condition and the children who were assigned
to the impediment condition.
Point-biserial correlations. For the vision screener, the point-biserial correlation
analysis revealed that the correlation between the STA: DST and the assignment to conditions
(i.e., either the impediment condition or the control condition) produced a value of .81 (p < .001),
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indicating that there is a statistically significant relation between the STA: DST score and
assigned condition. For the colorblindness screener, the point-biserial correlation analysis
revealed that the correlation between the STA: DST and the assignment to conditions produced a
value of .88 (p < .001), indicating that there is a statistically significant relation between the
STA: DST score and assigned condition. For the fine motor screener, the point-biserial
correlation analysis revealed that the correlation between the STA: DST and the assignment to
conditions produced a value of .52 (p < .001), indicating that there is a statistically significant
relation between the STA: DST score and assigned condition. For the fine motor total time, the
point-biserial correlation analysis revealed that the correlation between the STA: DST total time
and the assignment to conditions produced a value of .29 (p = .009), indicating that there is a
statistically significant relation between the STA: DST score and assigned condition. For the
hearing screener, the point-biserial correlation analysis revealed that the correlation between the
STA: DST and the assignment to conditions produced a value of -.17 (p > .05), indicating that
there is no relation between the STA: DST score and assigned condition. For the articulation
screener, the point-biserial correlation analysis revealed that the correlation between the STA:
DST and the assignment to conditions produced a value of .90 (p < .001), indicating that there is
a statistically significant relation between the STA: DST score and assigned condition.
Receiver Operating Characteristic (ROC): ROC curves aid in the interpretation of
sensitivity and specificity levels and help to determine related cut scores for more newly
developed instruments, such as the STA: DST. ROC curves are a generalization of the set of
potential combinations of sensitivity and specificity possible for predictors (Pepe, Janes,
Longton, Leisenring, & Newcomb, 2004). ROC curve analyses not only provide information
about cut scores but also yield a natural common scale for comparing different predictors that are
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measured in different units (Pepe et al., 2004). The purpose of the cut score is to separate those
with an identified problem from those without it.
A perfect predictor would be described as 100% sensitive (i.e., predicting all children
with problems as having problems) and 100% specific (i.e., not predicting any child as having
problems, if they do not). Unfortunately, such a perfect test does not exist, and therefore
diagnostic procedures can make only partial distinctions between participants with and without
problems. Values below the cut-off are not always indicative of a problem because participants
without problems can also sometimes have lower values. These lower values of certain
parameters of interest are called false positive values (FP). On the other hand, values above the
cut-off are mainly found in participants without problems. However, some participants with the
problem can have them too. Those values are false negative values (FN). Therefore, for this
study, the cut-off divides the population of examined participants into four subgroups
considering the STA: DST scores for each screener: True positive (i.e., participants in the
impediment condition scored below the cut-off on the STA: DST screeners); false positive (i.e.,
participants in the control condition scored below the cut-off on the STA: DST screeners); true
negative (i.e., participants in the control condition scored above the cut-off on the STA: DST
screeners); and false negative (i.e., participants in the impediment condition scored above the
cut-off on the STA: DST screeners).
Cut Scores. To determine whether the STA: DST screening measures are accurate
screeners for use with upper elementary school-age children, cut points were determined to
clearly distinguish between satisfactory and unsatisfactory outcomes on the criterion measures.
Cut scores were determined based on the values observed and plotted on the ROC curve. For
every observed value, the ROC curve displayed the sensitivity and 1-specificity for the STA:
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DST screeners. Then, one observed value for each of the STA: DST screeners was chosen as the
cutoff value, which corresponded to the desired sensitivity and specificity. A high sensitivity
results in low number of false negative cases while high specificity leads to low number of false
positive cases. Therefore, the optimal value of sensitivity and specificity was decided and the test
value corresponding to this value was taken as the cutoff score for classification.
Because this study places a greater premium on sensitivity than on specificity, select cut
scores were determined to limit false negatives. To reach this goal, the maximum tolerance for
false negatives was 5%, and sensitivity was in the range of 90-95% (Foorman et al., 1998;
Jenkins, Hudson, & Johnson, 2007; O'Connor & Jenkins, 1999). Following these criteria, cut
points were determined (using SPSS’s ROC Curve analysis; SPSS version 16.0 [or PASW
Statistics 18]) for the five screening measures. For vision, any scores below 35 were considered
a failure. For colorblindness, any scores below 6 were considered a failure. For fine motor, any
scores below 136 were considered a failure. For fine motor total time, any scores above 47 were
considered a failure. For hearing, any scores below 6.5 were considered a failure, and for
articulation, any scores below 17 were considered a failure.
The second step in the calculation of sensitivity and specificity is to make a 2-by-2 table
through the application of condition assignment and the cut scores previously identified. Results
are presented for the vision screener, the colorblindness screener, the fine motor screener, the
fine motor screener for total time, the hearing screener, and the articulation screener. Thus, six 2by-2 tables are presented to summarize this study’s results.
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Table 3
2 x 2 Table for Vision
S TA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

36

4

Negative

2

36

STA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

39

1

Negative

1

37

STA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

36

22

Negative

2

18

Table 4
2 x 2 Table for Colorblindness

Table 5
2 x 2 Table for Fine Motor
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Table 6
2 x 2 Table for Fine Motor Total Time
STA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

36

29

Negative

2

11

STA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

38

35

Negative

2

3

STA: DST identification of

Participants in impediment

Participants in control

problem

condition

condition

Positive

35

1

Negative

3

39

Table 7
2 x 2 Table for Hearing

Table 8
2 x 2 Table for Articulation

Sensitivity is expressed in percentage form and defines the proportion of true positive
participants in the impediment condition in a total group of participants in the impediment
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condition (TP/TP+FN). Sensitivity is the probability of getting a positive test result in
participants in the impediment condition. Hence, it relates to the potential of the STA: DST to
recognize participants in the impediment condition. Specificity is a measure of diagnostic test
accuracy, complementary to sensitivity. It is a proportion of participants in the control condition
with negative test result in total of participants in the control condition (TN/TN+FP). In other
words, specificity represents the probability of a negative test result in a participant in the control
condition. Therefore, specificity relates to the aspect of diagnostic accuracy that describes the
STA: DST’s ability to recognize participants in the control condition (i.e., to exclude the
condition of interest).
Sensitivity and specificity calculations. For vision, the sensitivity value revealed the
STA: DST can recognize participants in the impediment condition 94.7% of the time. The
specificity value revealed that the STA: DST can recognize participants in the control condition
90% of the time. For colorblindness, the sensitivity value revealed the STA: DST can recognize
participants in the impediment condition 97.5% of the time. The specificity value revealed that
the STA: DST can recognize participants in the control condition 97.4% of the time. For fine
motor, the sensitivity value revealed the STA: DST can recognize participants in the impediment
condition 94.7% of the time. The specificity value revealed that the STA: DST can recognize
participants in the control condition 45% of the time. For fine motor total time, the sensitivity
value revealed the STA: DST can recognize participants in the impediment condition 94.7% of
the time. The specificity value revealed that the STA: DST can recognize participants in the
control condition 27.5% of the time. For hearing, the sensitivity value revealed the STA: DST
can recognize participants in the impediment condition 95% of the time. The specificity value
revealed that the STA: DST can recognize participants in the control condition 7.9% of the time.
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For articulation, the sensitivity value revealed the STA: DST can recognize participants in the
impediment condition 92.1% of the time. The specificity value revealed that the STA: DST can
recognize participants in the control condition 97.5% of the time.
In an attempt to raise the specificity for the fine motor, the fine motor total time, and the
hearing screenings, the cut scores were recalculated for these screeners. Specifically, the cut
score for fine motor was decreased to 94. The resulting sensitivity value was 55.3% and the
specificity value was 90%. The cut score for fine motor total time was also decreased to 22,
resulting in the sensitivity equaling 42.1% and the specificity equaling 90%. Additionally, the cut
score for hearing was increased to 7. The resulting sensitivity value was 25%, and the specificity
was 92.1%. Obviously, by increasing the specificity, the sensitivity was reduced in all cases.
However, because this study places greater interest in the sensitivity of the screeners, these cut
scores cannot be recommended.
From the cut scores and sensitivity and specificity calculations, it was determined if the
screening measures produce high enough sensitivity and specificity (the fewest false positives) to
be considered an appropriate screener for upper elementary school-age children (Foorman et al.,
1998; Jenkins et al., 2007; Jenkins & O'Connor, 2002; O'Connor & Jenkins, 1999). Based on the
original cut scores and calculations, the vision, colorblindness, and articulation screeners on the
STA: DST were capable of identifying vision, colorblindness, and articulation problems in upper
elementary school students.
ROC curve. The figures below represent the ROC curve that plots the sensitivity of the
STA: DST as a function of the false alarm rate (using the original cut scores). Sensitivity is
plotted on the y axis, and the false alarm rate (i.e., 1-specificity) is plotted on the x axis. The
diagonal line is the reference line, and it represents chance. A completely random guess would
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give a point along the diagonal line (a.k.a. line of no-discrimination). The line of nodiscrimination also divides the ROC space. Points above the diagonal represent good
classification results (being better than random); points below the line represent poor results
(being worse than random). Visually, the closer the ROC curve comes to the top left corner and
the further it is from the line of no discrimination on the diagonal, the better job the predictor
variable does in identifying the target condition (e.g., a vision problem). The resulting curve is
the ROC curve.
Additionally, the accuracy of the STA: DST was measured. The accuracy depended on
how well the STA: DST screener separated the participants tested into those with the impediment
and those without the impediment. Accuracy is measured by the area under the ROC curve.
Specifically, the area under the ROC curve (AUC) quantifies the amount of separation between
the distribution of scores for children who passed the STA: DST screener (based on a cut score)
and those who failed the STA: DST screener. The AUC ranges from 0.5 and 1.0 with larger
values indicative of better fit. Specifically, to classify the accuracy of a test, .90-1 is considered
an excellent fit, .80-.89 is a good fit, .70-.79 is a fair fit, .60-.69 is a poor fit, and .50-.60 is a
failure (Hanczar et al., 2010).
In the case of the results presented in Figure 4, based on the cut score of 35, the AUC is
.955 with a 95% confidence interval (.898, 1.00). Therefore, the AUC is statistically significantly
different from 0.5 because the p-value is < .001. Thus, the STA: DST vision screener classifies
the groups significantly better than by chance.
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Figure 4. Receiver Operating Characteristic (ROC) curve for the STA: DST vision screener.
In the case of the results presented in Figure 5, based on the cut score of 6, the AUC is
.947 with a 95% confidence interval (.000, 1.00). Therefore, the AUC is statistically significantly
different from 0.5 because the p-value is < .001. Thus, the STA: DST colorblindness screener
classifies the groups significantly better than by chance.
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Figure 5. Receiver Operating Characteristic (ROC) curve for the STA: DST colorblindness
screener.
In the case of the results presented in Figure 6, based on the cut score of 136, the AUC is
.795 with a 95% confidence interval (.698, .893). Therefore, the AUC is statistically significantly
different from 0.5 because the p-value is < .001. Thus, the STA: DST fine motor screener
classifies the groups significantly better than by chance.

34

Figure 6. Receiver Operating Characteristic (ROC) curve for the STA: DST fine motor screener.
In the case of the results presented in Figure 7, based on the cut score of 47, the AUC is
.671 with a 95% confidence interval (.551, .791). Therefore, the AUC is not statistically
significantly different from 0.5 because the p-value is .010. Thus, the STA: DST fine motor
screener does not classify the groups significantly better than by chance.
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Figure 7. Receiver Operating Characteristic (ROC) curve for the STA: DST fine motor screener
for total time.
In the case of the results presented in Figure 8, based on the cut score of 6.5, the AUC is
.590 with a 95% confidence interval (.462, .717). Therefore, the AUC is not statistically
significantly different from 0.5 because the p-value is .177. Thus, the STA: DST hearing
screener does not classify the groups significantly better than by chance.
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Figure 8. Receiver Operating Characteristic (ROC) curve for the STA: DST hearing screener.
In the case of the results presented in Figure 9, based on the cut score of 17, the AUC is
.996 with a 95% confidence interval (.000, 1.00). Therefore, the AUC is statistically significantly
different from 0.5 because the p-value is < .001. Thus, the STA: DST articulation screener
classifies the groups significantly better than by chance.
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Figure 9. Receiver Operating Characteristic (ROC) curve for the STA: DST articulation
screener.
Back to back histogram. The following figures illustrate back to back histograms
comparing the distribution of the STA: DST scores across impediment and control conditions.
The ranges of scores are presented on the left and right axes. The histograms highlight what
proportion of participants was represented for the range of scores.
Based on the cut scores derived previously, 36 (95%) of the 38 children who were in the
impediment condition failed the STA: DST vision screener based on a cut score of 35. Only 2
(5%) of the 38 children who were in the impediment condition passed the STA: DST vision
screener. Similarly, 36 (90%) of the 40 children in the control condition passed the STA: DST
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vision screener and 4 (10%) of the 40 children in the control condition failed the STA: DST
vision screener. As evident in Figure 10, there is very little overlap between the distributions of
the two conditions. These results indicate the STA: DST was highly accurate in identifying
children who were in the impediment condition.

Condition

Figure 10. Back-to-back histogram comparing frequencies of the STA: DST vision screener
scores for the children who were in the impediment condition and the children who were in the
control condition.
In figure 11, 39 (98%) of the 40 children who were in the impediment condition failed
the STA: DST colorblindness screener based on a cut score of 6. Only 1 (3%) of the 40 children
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who were in the impediment condition passed the STA: DST colorblindness screener. Similarly,
37 (97%) of the 38 children in the control condition passed the STA: DST colorblindness
screener and 1 (3%) of the 38 children in the control condition failed the STA: DST
colorblindness screener. As evident in Figure 11, there is almost no overlap between the two
conditions. These results indicate the STA: DST was highly accurate in identifying children who
were in the impediment condition.

Condition

Figure 11. Back-to-back histogram comparing frequencies of the STA: DST colorblindness
scores for the children who were in the impediment condition and the children who were in the
control condition.
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Condition

Figure 12. Back-to-back histogram comparing frequencies of the STA: DST fine motor scores
for the children who were in the impediment condition and the children who were in the control
condition.
As seen in Figure 12, there is much more overlap between the two conditions.
Specifically, based on the original cut scores of 136, 36 (95%) of the 38 children who were in the
impediment condition failed the STA: DST fine motor screener. Only 2 (5%) of the 38 children
who were in the impediment condition passed the STA: DST fine motor screener. However,
only 18 (45%) of the 40 children in the control condition passed the STA: DST fine motor
screener and 22 (55%) of the 40 children in the control condition failed the STA: DST fine motor
screener. Based on the second calculated cut score of 94, 21 (55%) of the 38 children who were
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in the impediment condition failed the STA: DST fine motor screener. 17 (45%) of the 38
children who were in the impediment condition passed the STA: DST fine motor screener. 36
(90%) of the 40 children in the control condition passed the STA: DST fine motor screener and 4
(10%) of the 40 children in the control condition failed the STA: DST fine motor screener.
Because of the large overlap in the distributions for each condition, the STA: DST fine motor
screener was not accurate in identifying children who were in the impediment condition.
Similar to the previous fine motor figure (Figure 12), in figure 13, a large amount of
overlap is seen between the two conditions in regard to the total time taken to complete the
screener. Specifically, based on the original cut score of 47, 36 (95%) of the 38 children who
were in the impediment condition failed the STA: DST fine motor screener based on total time.
Only 2 (5%) of the 38 children who were in the impediment condition passed the STA: DST fine
motor screener based on total time. However, only 11 (28%) of the 40 children in the control
condition passed the STA: DST fine motor screener based on total time and 29 (73%) of the 40
children in the control condition failed the STA: DST fine motor screener based on total time.
When the second calculated cut score (22) was used, 5 (13%) of the 38 children who were in the
impediment condition failed the STA: DST fine motor screener based on total time. 33 (87%) of
the 38 children who were in the impediment condition passed the STA: DST fine motor screener
based on total time. Further, 29 (73%) of the 40 children in the control condition passed the
STA: DST fine motor screener based on total time and 11 (28%) of the 40 children in the control
condition failed the STA: DST fine motor screener based on total time. Based on the amount of
overlap seen in this figure, these results show that the STA: DST was not accurate in identifying
children who were in the impediment condition.
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Condition

Figure 13. Back-to-back histogram comparing frequencies of the STA: DST fine motor total
time scores for the children who were in the impediment condition and the children who were in
the control condition.
In Figure 14, there is a very large amount of overlap between the two conditions. Based
on the original cut score of 6.5, 38 (95%) of the 40 children who were in the impediment
condition failed the STA: DST hearing screener. Further, 2 (5%) of the 40 children who were in
the impediment condition passed the STA: DST hearing screener. Additionally, 3 (8%) of the 38
children in the control condition passed the STA: DST hearing screener and 35 (92%) of the 38
children in the control condition failed the STA: DST hearing screener. Based on the second
calculated cut score of 7, 10 (25%) of the 40 children who were in the impediment condition
failed the STA: DST hearing screener. Further, 30 (75%) of the 40 children who were in the
impediment condition passed the STA: DST hearing screener. Additionally, 35 (92%) of the 38
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children in the control condition passed the STA: DST hearing screener and 3 (8%) of the 38
children in the control condition failed the STA: DST hearing screener. As evident in this figure,
there is much overlap between the two conditions. These results indicate the STA: DST was not
accurate in identifying children who were in the impediment condition.

Condition

Figure 14. Back-to-back histogram comparing frequencies of the STA: DST hearing scores for
the children who were in the impediment condition and the children who were in the control
condition.
Lastly, based on the cut scores derived previously, 35 (92%) of the 38 children who were
in the impediment condition failed the STA: DST vision screener. Based on the original cut
score of 17, only 3 (8%) of the 38 children who were in the impediment condition passed the
STA: DST articulation screener. Similarly, 39 (98%) of the 40 children in the control condition
passed the STA: DST articulation screener, and only 1 (3%) of the 40 children in the control
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condition failed the STA: DST articulation screener. As evident in Figure 15, there is very little
overlap between the two conditions. These results indicate the STA: DST was highly accurate in
identifying children who were in the impediment condition.

Condition

Figure 15. Back-to-back histogram comparing frequencies of the STA: DST articulation scores
for the children who were in the impediment condition and the children who were in the control
condition.
Discussion
Screening methods can be used to identify sensory and motor acuity deficits and speech
and language problems. In public schools, trained specialists typically screen every child for
vision, hearing, and articulation problems using appropriate screening measures, but screenings
are typically not completed for colorblindness or fine motor deficits. Additionally, these
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screenings are generally conducted as little as every other year and at the beginning of the 9- to
10-month school year. Moreover, clinics and hospitals providing assessments for their patients
often do not have access to this information nor do they frequently have staff to devote to
complete these screenings.
To date, there has been little empirical evidence in the literature to address the issue of
ruling out potential confounds for intelligence and achievement tests by using screening
measures. What little that has been done has focused on the screening measures themselves, and
until now, no studies have systematically investigated a screener for sensory, motor, and speechlanguage deficits. Because it is important to find methods to identify and prevent or minimize
construct-irrelevant influences on test scores (AERA, APA, & NCME, 2014), this study
investigated the diagnostic accuracy of the STA: DST used with upper elementary-aged children.
Participants were randomly assigned to impediment or control conditions to demonstrate if the
STA: DST screener scores correctly identify problems in vision, colorblindness, fine motor
skills, hearing, and articulation. The impediment conditions were designed so that children in
these conditions would serve as proxies for children with actual sensory, motor, and language
production problems and their performance could be compared to the children who completed
the STA: DST with no artificial impairment.
Diagnostic Accuracy
Analyses were completed to examine the diagnostic accuracy of the STA: DST screeners
in predicting outcomes associated with sensory, motor, and speech-language problems. Results
revealed there was a statistically significant correlation between the condition to which the
participants were assigned and the outcome of the vision, colorblindness, fine motor, and
articulation screeners, but not for the other screeners. Cut scores were determined to clearly
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distinguish between passing and failing outcomes on the screening measures. This study placed a
greater premium on sensitivity than on specificity; therefore, the maximum tolerance for false
negatives was 5%, and sensitivity was in the range of 90-95% (Foorman et al., 1998; Jenkins et
al., 2007; O'Connor & Jenkins, 1999). Any STA: DST scores below the cut score were
considered a failure for that screener. The cut scores were as follows: vision = 35, colorblindness
= 6, fine motor = 136, hearing = 6.5, and articulation = 17. Additionally, any scores above the
cut score of 47 seconds for fine motor total time were considered a failure.
Based on these cut scores, the sensitivity and specificity of each of the screeners was
calculated. The vision, colorblindness, and articulation screeners resulted in sensitivity and
specificity values of 90% or above. Therefore, the vision, colorblindness, and articulation
screeners can be considered accurate measures used to identify vision, colorblindness, and
articulation problems in upper elementary school students. However, fine motor, fine motor total
time, and hearing specificity calculations were calculated to be 45% or lower. In an attempt to
increase the low specificity values, the cut scores were recalculated for fine motor, fine motor
total time, and hearing. With a different cut score, the specificity increased to over 90% for fine
motor, fine motor total time, and hearing, but the sensitivity decreased. Because this study
valued sensitivity over specificity, the original cut scores were utilized.
Finally, for each of the screeners, the ROC curve was plotted to obtain a measure of the
area under the curve (AUC). The AUC determines the amount of space between the distribution
of scores for children who passed the STA: DST screener and those who failed the STA: DST
screener. Higher scores indicate a larger space between the distribution of passing scores and
failing scores and show the results are significantly different from chance. For vision, the AUC
was .955; for colorblindness, the AUC was .947; for fine motor, the AUC was .795; for fine
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motor total time, the AUC was .671; for hearing, the AUC was .590; and for articulation, the
AUC was .996. These calculations show that vision, colorblindness, and articulation screeners
significantly differed from chance. Additionally, the fine motor screener was also significantly
different from chance, but according to the AUC, the amount of separation between the
distribution of scores for children who passed the fine motor screener and those who failed the
fine motor screener was not large enough to be significant. The fine motor total time and hearing
screeners were not significantly different from chance.
Limitations and Future Research
Two sets of limitations of this research should be considered. The limitations are related
to issues of participant sampling as well as the design and enactment of the impediment
conditions.
Participant sampling. The results of the current study may not be fully generalizable to
the larger population of elementary school-age students due to some of the demographic
characteristics of the sample. The sample that was chosen to study included children in third,
fourth, or fifth grade who were enrolled in a university-affiliated public elementary school.
These participants represent approximately 39.6% of students enrolled in these grades at this
school. The majority of the participants were White/Caucasian (65.4%), and 46.8% of the
participant’s parents reported that they had completed a post-bachelor’s level graduate degree.
Therefore, this sample may not be representative of the elementary school population as a whole.
Future studies should consider expanding the sample to include first- and second-grade students
as well as including students with diverse demographic characteristics, particularly in regard to
parents’ highest level of education completed.
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Study design and experimental conditions. In order to test the diagnostic accuracy of
the STA: DST, participants were randomly assigned to one of two groups for each screener:
those who completed the screeners with no impediment (control group) and those who
completed the screeners with an artificial impediment (experimental group). Thus, the study did
not test the diagnostic accuracy of the STA: DST in identifying true impediments in sensory
acuity, motor acuity, or language. As a consequence, the study lacks ecological validity, and its
results may not be generalizable to real-world conditions. However, this design was necessary in
order to know a priori the outcome of the results in each condition. Additionally, as part of the
study’s design, each participant was provided with an envelope that included directions (see
Appendix K) to denote how to act during the experiment (e.g., put on glasses, headphones, or
complete with no “impediment”). Although all participants indicated that they followed the
directions to indicate whether they should complete the screener with or without the impediment,
it may be possible that participants had some difficulty following the instructions or had
difficulty completing tasks on the screener. Future research should employ participants with the
specific diagnosed deficits targeted by the screener. These participants could then be compared
to participants with no known sensory, motor, or speech deficits to test the STA: DST in a more
naturalistic manner.
The conditions in which the study was conducted were also not ideal—especially for the
hearing screener. Specifically, the study’s testing sessions occurred in a secluded hallway at the
back of the school building where the air conditioner was located. The air conditioner made a
consistent sound that may have impacted the participants’ ability to hear on the “test trial” of the
hearing screening. Results show that the background noise did not impact the participant’s
ability to hear when the examiners spoke at a typical volume because the participants all received
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perfect scores on the “practice trial” of the hearing screening administered immediately before
the “test trial.” However, during the “test trial,” when the examiner spoke in a whisper as
measured by the sound level meter, results indicated that the participants could not hear the
examiner well, regardless of the condition to which they were assigned. In the same vein,
participants in the control condition and those in the impediment condition were not significantly
different, and the diagnostic accuracy for this screener was also not significant. Future studies
should evaluate the STA: DST hearing screener more thoroughly to determine if it can
differentiate between the two conditions used in this study under more ideal circumstances.
Implications and Conclusion
Assessments are conducted for multiple reasons, and intelligence and achievement tests
have a long history of use in the United States schools. However, there are some common
problems seen in school-aged children that might interfere with the accurate measurement of
items targeted by these tests. These problems mostly include sensory, motor, and language
deficiencies. To rule out these potential construct-irrelevant confounds, trained specialists
typically screen every for these problems using appropriate screening measures that can be costly
and time consuming. Therefore, it is important to conduct a screening prior to assessing children
with intelligence and achievement tests because it is important to find methods to identify and
prevent or minimize construct-irrelevant influences on test scores. Currently, the STA: DST is
the only screener that addresses vision, colorblindness, fine motor skills, hearing, and
articulation. Further, this study is the only one evaluating the diagnostic accuracy of the STA:
DST, and as a result, it is the only study which provided empirically derived cut scores for this
screener.
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Based on the results of this study and information gleaned throughout data collection, it
appears that the STA: DST forms, with the exception of the hearing screener, can accurately
differentiate students with impairments and those without. Moreover, if used in practice,
clinicians should employ the cut scores for the measures with high diagnostic accuracy (i.e.,
vision, colorblindness, and articulation screeners). Further, examiners should interpret
information gleaned from the fine motor and hearing screeners with caution and use their best
professional judgment when making decisions. This study is a noteworthy contribution to the
literature on screening techniques because it provides an empirical evaluation of the diagnostic
accuracy of the STA: DST. Overall, the idea of a screener that combines vision, colorblindness,
fine motor skills, hearing and articulation in one measure should continue to be researched, and
researchers should continue to examine the STA: DST’s reliability and validity.
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Appendix A
Screening Tool for Assessment Direct Screening Form
For use in the study entitled, Experimental Evaluation of the Screening Tool for Assessment:
Direct Screening Test (STA: DST) in Upper Elementary School-Age Children

Screening Tool for Assessment
Direct Screening Test Record
Participant Number:

Glasses/Contact Lenses:

Y | N

Date:

Hearing Aid/Cochlear Implant:

Y | N

Directions

Say, “Today you will be asked to do some tasks. You might have to wear something that
makes it hard to do the task, but I cannot help you. If you don’t know the answer or if you
can’t see or hear me, say, “I don’t know.” If you are asked to wear something silly, do not
take the silly thing off until the task is over.”

Vision Screening

Say, “Look at the sheet with directions in your folder. Put on the glasses you are instructed to
put on, and let me know when you are ready.”
Present Vision Screening Items from the STA Direct Screening Test Response Form and point to
the top row.
Say, “Look at these letters on this sheet of paper. Please tell me the letters in the top row
only.”
Correct errors if necessary and repeat until all items are correct in sequence.
Point to the second row and say, “Without picking up the sheet and without leaning over, tell
me the letters in the other rows. It may be difficult to see the items, but please try your best.
There is no reason to go fast.”
Mark those items missed.
Stimuli

Number
Incorrect

Total
Correct
/9
/9
/9
/9

EOPZTLCDF
TDPCFZOEL
DZELCFOTP
FEPCTLOZD

/36

Total Correct:

Say, “You may take off the glasses and put them back in your bag.”
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Color Blind Screening

Say, “Look at the sheet with directions in your folder. Put on the glasses you are instructed to
put on, and let me know when you are ready.”
Present Color Blind Screening Items from the STA Direct Screening Test Response Form.
Point to the blocks of colors and say, “See these squares? Name these colors for me.”
Stimuli
Black
Blue
Red
Green
Yellow
Purple

Correct
Response
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

/6

Total Correct:

Say, “You may take off the glasses and put them back in your bag.”

Fine Motor Screening

Say, “Look at the sheet with directions in your folder. Hold the pencil in the hand you are
instructed to hold it in, and let me know when you are ready.”
Present Fine Motor Screening Items from the STA Direct Screening Test Response Form.
Administer items in sequence as age and developmental level dictates.
If the examinee attempts to rotate the paper, say “Don’t move the paper; keep it in one place.”
1. When I say, “Go,” take this pencil and trace this dotted line. Don’t pick up your
pencil, and follow on the line. Tell me when you are finished and put your pencil
down. Go.
2. When I say, “Go,” trace this star. Don’t pick up your pencil, and follow on the line.
Tell me when you are finished and put your pencil down. Go.
3. When I say, “Go,” trace this circle. Don’t pick up your pencil, and follow on the line.
Tell me when you are finished and put your pencil down. Go.
Tracing
Line

/25

Time
Line

Star

/86

Star

Circle

/65

Circle

Tracing Total:

/176

Total Time:

Say, “Put your pencil down now.”
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Hearing Screening

Say, “Look at the sheet with directions in your folder. Put on the item your directions tell you
to and let me know when you are ready.”
Part A: Present cartoon picture of the child. Say, “Let’s play a game about listening. I want you
to point to the body parts I tell you to on this cartoon picture. Ready? Listen carefully. I will
tell you where to point.”
Administer the initial items slightly louder than normal.
Item
Point to the child’s nose.
Point to the child’s hair.
Point to the child’s face.
Point to the child’s ear.
Point to the child’s chin.
Point to the child’s shoulder.
Point to the child’s mouth.

Correct Response
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Part B: Say, “Now, I want you to point to the same parts of the body on the cartoon picture.
Ready? Listen carefully.”
Administer these items at .30 decibels, as measured by the sound level meter.
Item
Point to the child’s face.
Point to the child’s nose.
Point to the child’s ear.
Point to the child’s hair.
Point to the child’s shoulder.
Point to the child’s mouth.
Point to the child’s chin.
Total Correct Part B:

Correct Response
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
_______

Say, “You may take the item off of your ears and put them back in your bag.”

59

Articulation Screening

Say, “Look at the sheet with directions in your folder. Do what the directions say, and let me
know when you are ready.”
Please listen carefully, and say what I say.
Carefully articulate each word at a normal volume. Circle the phonemes that were incorrectly
pronounced in the Sounds column. Subtract number of incorrect phonemes from 23 to determine
the percentage correct using the table provided.
Item
Lizard
This
Wreath
Shoes
Seal
Think
Mouthwash
Garage
Feather
Pillow
Zebra
Soothe
Television
Listen
Washer

Sounds
/l/
“th”
/r/
“sh”
/s/
“th”
“th”
/r/
“th”
/l/
/z/
“th”
“zh”
/s/
“sh”

/z/
/s/
“th”
/z/
/l/
“sh”
“zh”
/r/

Total sounds:
23
Number of incorrect sounds: -______
Number of correct sounds: ______

#Correct
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

%Correct
0%
4%
9%
13%
17%
22%
26%
30%
35%
39%
43%
48%
52%
57%
61%
65%
70%
74%
78%

#Correct
19
20
21
22
23

%Correct
83%
87%
91%
96%
100%

If the child is wearing the vampire teeth, say, “You may now remove the teeth and put them
back into your plastic baggie to take home, or you may throw them away.”
For all participants say, “Thank you. We are all finished. You may pick a prize from the prize
box.”
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Appendix B

Screening Tool for Assessment
Direct Screening Response Form

E O P Z T L C D F
T D P C F Z O E L

D Z E L C F O T P

F E P C T L O Z D
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Screening Tool for Assessment
Direct Screening Response Form
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Screening Tool for Assessment
Direct Screening Response Form
Examinee’s name:

Date:
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Appendix C
Lead Investigator: Haley Hawkins, Ed.S.
Title of Study: Experimental Evaluation of the Screening Tool for Assessment: Direct

Screening Test (STA: DST) in Upper Elementary School-Age Children
Institution: University of Memphis
LETTER OF INVITATION
Dear Parent or Guardian:
Dr. Copeland, Director, and Ms. Scott, Assistant Director, have agreed to allow students from Campus
School to participate in a study to more quickly identify problems with vision, colorblindness, hearing,
speech, and fine motor abilities that may cause difficulties with their school work. We are asking your
help with this study.
If you agree to allow your child to participate in our study, your child will complete a series of tasks
measuring vision, colorblindness, hearing, speech, and fine motor abilities. An example of a task
would be to ask children to identify letters on paper to screen for vision problems. These tasks will be
completed on a one-to-one basis at school. Your child’s name and performance on the tasks will be kept
confidential within the limits allowed by law, and participation is voluntary. Your child will not be placed
in any harm by taking part in our study.
If you are willing to allow your son or daughter to participate in our study, complete the following steps:
1. Carefully read the Consent to Participate in a Research Study Form which explains all of the
details of the study. Keep one copy of the Consent to Participate in a Research Study Form for
your files and sign the second copy.
2. Complete the signature portion of the Consent to Participate in a Research Study Form to
indicate that you give your child permission to participate in this project.
3. Complete the Child Information Sheet.
4. Return the signed Consent to Participate in a Research Study Form and the Child Information
Sheet in the enclosed envelope with your child to school.
If you would like more information about the study before allowing your son or daughter to participate,
please contact me in the Psychology Department at The University of Memphis at (870) 243-7292. We
hope you are willing to work with us. Thank you for your time and consideration in this matter.
Sincerely,
________________________________
Haley Hawkins, Ed.S.
Primary Investigator

.
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Appendix D
Consent to Participate in a Research Study
Experimental Evaluation of the Screening Tool for Assessment: Direct Screening Test (STA: DST)
in Upper Elementary School-Age Children
WHY IS YOUR CHILD BEING INVITED TO TAKE PART IN THIS STUDY?
You child is being invited to take part in a research study evaluating an assessment tool. Your child is
being invited to take part in this research study because they are a student at Campus School. If your
child takes part in this study, your child will be one of about 100 people to do so.
WHO IS DOING THE STUDY?
The person in charge of this study is Haley Hawkins, Ed.S. of University of Memphis Department of
Psychology. She is being guided in this research by a doctoral-level school psychologist. There may be
other people on the research team assisting at different times during the study.
WHAT IS THE PURPOSE OF THIS STUDY?
By completing this project, we hope to learn about a group of sensory and motor screenings to see if they
identify developmental delays in vision, colorblindness, hearing, articulation, or fine motor skills.
ARE THERE REASONS WHY YOUR CHILD SHOULD NOT TAKE PART IN THIS STUDY?
This study is investigating sensory limitations in participants; therefore, children with previously diagnosed
sensory acuity problems (e.g., colorblindness, an articulation disorder, and/or fine motor disorder) that
cannot be remediated cannot participate in this study. Children who do not meet the study requirements
will still be eligible for a small reward (e.g., pencil, eraser, sticker, silly band bracelet).
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT LAST?
The research procedures will be conducted at your child’s school. As part of this project, your child will
complete a sensory screening in a one-on-one setting with a trained examiner. Examiners will be
advanced students in school psychology who have passed a background screening which will be on file
at the University of Memphis. It is expected that it will take approximately 10 minutes for your child to
complete this screening. In compliance with HIPAA regulations, all confidential information will be kept in
a locked filing cabinet behind a locked door in the examiner’s private office.
WHAT WILL YOUR CHILD BE ASKED TO DO?
Upon your agreement to participate in the study, your child will complete a series of brief tasks assessing
their vision, colorblindness, hearing, articulation, or fine motor skills . An example of a task would be to ask
children to identify letters on paper to screen for vision problems.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things your child will be doing have no more risk of harm than your
child would experience in everyday life.
WILL YOUR CHILD BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that your child will get any benefit from taking part in this study. Your child’s
willingness to take part, however, may, in the future, help society as a whole better understand this
research topic.
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DOES YOUR CHILD HAVE TO TAKE PART IN THE STUDY?
If you decide to allow your child take part in the study, it should be because your child really wants to
volunteer. Your child will not lose any benefits or rights your child would normally have if your child
chooses not to volunteer. Your child can stop at any time during the study and still keep the benefits and
rights your child had before volunteering. As a student, if your child decides not to take part in this study,
your child’s choice will have no effect on your child’s academic status or grade in the class.
IF YOUR CHILD DOES NOT WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER CHOICES?
If your child does not want to be in the study, there are no other choices except not to take part in the
study.
WHAT WILL IT COST YOU FOR YOUR CHILD TO PARTICIPATE?
There are no costs associated with taking part in the study.
WILL YOUR CHILD RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
Your child will receive a reward (e.g., pencil, eraser, sticker, silly band bracelet) for participation in the
study. Students whose parents provide informed consent but who do not grant assent or decide to
discontinue at any time during the study will still receive the same reward. Children who cannot
participate in the study because they do not meet the study requirements will still receive the same
reward.
WHO WILL SEE THE INFORMATION THAT YOUR CHILD PROVIDES?
We will make every effort to keep private all research records that identify your child to the extent allowed
by law. Your child’s information will be combined with information from other children taking part in the
study. When we write about the study to share it with other researchers, we will write about the combined
information we have gathered. Your child will not be personally identified in these written materials. We
may publish the results of this study; however, we will keep your child’s name and other identifying
information private.
We will make every effort to prevent anyone who is not on the research team from knowing that your child
gave us information, or what that information is. Consent forms will be collected and secured by the
investigator prior to collecting research information. Screenings will be scored and securely maintained by
the primary investigator, under the supervision of the researcher’s major professor to ensure privacy of
your child’s participation.
We will keep private all research records that identify your child to the extent allowed by law. However,
there are some circumstances in which we may have to show your child’s information to other people.
For example, the law may require us to show your child’s information to a court, or to tell authorities if
your child reports information about a child being abused or if your child poses a danger to your child or
someone else. Also, we may be required to show information which identifies your child to people who
need to be sure we have done the research correctly; these would be people from an organization such
as the University of Memphis.
CAN YOUR CHILD’S TAKING PART IN THE STUDY END EARLY?
If your child decides to take part in the study your child still has the right to decide at any time that your
child no longer wants to continue. Your child will not be treated differently if your child decides to stop
taking part in the study.
The individuals conducting the study may need to withdraw your child from the study. This may occur if
your child is not able to follow the directions they give your child, if the child does not meet the study
qualifications, if they find that your child’s being in the study is more risk than benefit to your child, or if the
agency funding the study decides to stop the study early for a variety of scientific reasons. There are no
consequences to withdrawing.
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WHAT IF YOUR CHILD HAS QUESTIONS, SUGGESTIONS, CONCERNS, OR COMPLAINTS?
Before you decide whether to accept this invitation for your child to take part in the study, please ask any
questions that might come to mind now. Later, if you have questions, suggestions, concerns, or
complaints about the study, you can contact the lead investigator Haley Hawkins at
hkhwkins@memphis.edu or 870-243-7292. You may also contact Dr. Randy Floyd at
rgfloyd@memphis.edu or 901-678-4846. If you have any questions about your child’s rights as a
volunteer in this research, contact the Institutional Review Board staff at the University of Memphis at
901-678-3074. Please sign and return one copy of this form. Keep the second copy for your own records.

___________________________________________________
Signature of parent/guardian agreeing for their child’ participation

____________
Date

_____________________________________________________
Printed name of parent/guardian agreeing for their child’ participation

_________________________________________
Haley Hawkins, Ed.S.
Lead Investigator

____________
Date
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Appendix E
Child Information Sheet
Child’s name? ___________________________________________________
First name
Last name
Child’s date of birth? ________________

Month/ Day/ Year
What is your child’s gender?

Female

Male

What is your child’s racial background? Please check only one.
African American/Black
Native American/American Indian
Hispanic
______________________________

White/Caucasian
Arab American
Other (please specify)

Asian/Pacific Islander
Biracial or Multiracial

How many siblings does your child have? __________
How many are boys? __________
How many are girls? __________

Has your child been diagnosed with colorblindness, fine motor difficulties, and/or an articulation disorder?
Yes

No

If yes, please provide the diagnosis and treatments/therapies used.
______________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

What is the highest degree you have completed? Please check only one.
Doctorate/Specialist
Master’s
High School Diploma
GED
Other (please specify) _______________________

Bachelor’s

Your name (print):

First name

Last name

______________________________________
Signature

_______________
Date
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Appendix F
Examiner Demographics Form
1. Gender (circle one):

Male

Female

2. Ethnicity: _______________
3. Program (circle one):

MS/PhD

MA/EdS

4. Number of graduate hours completed: _________
5. Approximate number of practicum hours completed: _________
6. Number of tests administered (including practice):
a. Wechsler (WISCs, WAISs, WASIs)

_________

b. Woodcock-Johnson COG (Third and/or Fourth Edition)

_________

c. RIAS

_________

d. Woodcock-Johnson ACH (Third and/or Fourth Edition)

_________

e. WIAT-III

_________

f.

_________

Early Numeracy

g. Early Literacy

_________

h. Other:

_________

Number of psychoeducational assessment reports written in practice:
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Appendix G
ASSENT FOR STUDENTS
Your mother, father, or guardian has told me that you can work with me today, but I need your
permission, too. I need to make sure that you know about what we’ll do together and that you want to
work with us. I think it will be fun.
I am asking you do some exercises that are like tasks you might complete at school. You will be
asked to complete exercises like naming letters and colors, drawing, following directions, and
repeating after me. You might also be asked to put on some silly things that make the tasks more
difficult. For example, you might be asked to wear silly glasses that make it hard to see. Today
we will work together for about 10 minutes.
You can decide at any time that you don’t want to do the tasks, and it will be OK. If you have
questions about these exercises, you can ask me at any time.
I want you to do your best, but you do NOT get a grade on these exercises. They are just for us
to learn about how kids solve problems when they are made to be more difficult. I won’t tell your
teacher, your friends, or anyone else at the school how you did on these exercises. Also,
anything you tell me today will not be shared with your teacher, your friends, or your parents
unless someone could be harmed.
As a thank you for working with us you will receive a small prize such as a pencil, sticker, or
eraser.
If you want to work with us, write your name your name in this box.

________________________________________________________________
Examiner’s Signature
Date
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Appendix H
Pilot Testing

A mock study was simulated to test the STA: DST. Pilot testing was completed with 12
participants (6 children per condition). The participants recruited for pilot testing were not
eligible for participation in the study. The testing sessions were set up to mimic the actual test
perimeters as closely as possible. Thus, at the outset of the pilot testing, participants were
randomly assigned to a block of conditions. Each participant then entered the testing room
individually and sat behind the partition (as seen in Figure 1). The examiner presented the
participant with the set of instructions for the group to which they were assigned. The STA: DST
was then completed with each participant to test the effectiveness of each of the impediments.
The participants were then asked to provide feedback regarding understanding of what the
directions were telling them to do as well as to describe the impact that the impediments had on
their ability to complete the tasks. Feedback provided by the pilot testing participants was used to
refine the directions that were employed in data collection.
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Appendix I
Procedural Checklist for STA Administration
1. _____ Complete “Assent for Students” Form
2. _____ If assent is provided, continue with steps 3-9.
3. _____Complete the Vision Screening.
a. _____Present the child with the Vision Screening Items from the STA Direct
Screening Response Form.
b. _____Read directions exactly as printed on the STA protocol.
c. _____Correct errors as necessary.
d. _____Mark the items missed.
e. _____Record the total number of correct responses.
4. _____ Complete the Color Blind Screening
a. _____Present the child with the Color Blind Screening Items from the STA Direct
Screening Response Form.
b. _____Read directions exactly as printed on the STA protocol.
c. _____Mark the items missed.
d. _____Record the total number of correct responses.
5. _____ Complete the Fine Motor Screening
a. _____Present the child with the Fine Motor Screening Items from the STA Direct
Screening Response Form.
b. _____Read directions exactly as printed on the STA protocol.
c. _____Use timer to record the exact time taken to complete the tasks.
d. _____Record the number of correctly marked segments for each tracing item.
e. _____Record the total number of correctly marked segments.
6. _____Complete the Hearing Screening.
a. _____Read directions as printed on the STA protocol for Part A in a slightly
louder than normal voice.
b. _____Record number of correct responses.
c. _____Read directions as printed on the STA protocol for Part B in a voice that is
just above a whisper.
d. _____Use the sound level meter to ensure whisper is at 30 decibels.
e. _____Record number of correct responses.
7. _____ Complete the Articulation Screening.
a. _____Read directions as printed on the STA protocol.
b. _____Ask for repetition as needed.
c. _____Mark incorrect pronunciations.
d. _____Record total number of incorrect sounds.
e. _____Record total number of correct sounds.
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f. _____Subtract the number of incorrect sounds from 23 to determine the
percentage correct.
g. _____Note the percentage correct on the chart.
8. _____ Say, “That’s all for today. Thank you for helping me. Would you like to pick a
prize?”
9. _____ Allow child to choose a prize from the prize box.
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Appendix J
Child Integrity Form
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Appendix K
Directions for Students
Directions for Students in Group A
1. Task 1: Put on the black glasses with the clear lenses. DO NOT take off the glasses
until you have named all of the letters.
2. Task 2: Put on the brown glasses with no lenses. DO NOT take off the glasses until
you have identified all the colors.
3. Task 3: Hold the pencil in hand that you do not normally write with. This means
that if you normally write with your right hand, hold the pencil in your left hand, or
if you normally write with your left hand, hold the pencil in your right hand. DO
NOT put the pencil in your other hand until you have finished tracing the shapes.
4. Task 4: Put on the black, fuzzy earmuffs. DO NOT take off the earmuffs until you
have finished pointing to body parts on the cartoon.
5. Task 5: Put the vampire teeth in your mouth. DO NOT take the vampire teeth out of
your mouth until you have repeated all of the words.

Directions for Students in Group B
1. Task 1: Put on the glasses with no lenses. DO NOT take off the glasses until you have
named all of the letters.
2. Task 2: Put on the star glasses with blue lenses. DO NOT take off the glasses until
you have identified all the colors.
3. Task 3: Hold the pencil in hand that you normally write with and trace the shapes.
DO NOT put the pencil in your other hand.
4. Task 4: Put on the red and black headphones. DO NOT take off the headphones
until you have finished pointing to body parts on the cartoon.
5. Task 5: There is nothing to put on for this test.
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